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Specification 

1. Title of the invention 

TRIAZINE DERIVATIVES AND COMPOSITION FOR THIN FILM 

2. Claims 

(1) A triazine derivative represented by the following general formula: 




wherein R has a structure represented by the following formula (A) or (B): 

(wherein R' represents an aliphatic group containing 10 to 20 carbon atoms, X 
and Y each represents the same or different substituent selected from among 
halogen, alkyl, cyano, nitro, amino, a carboxyl group and an alkoxy group, and 
m represents an integer of from 0 to 4). 

(2) A composition for a thin film, which contains as an effective ingredient 
the triazine derivative described in claim 1. 

(3) A composition for a thin film wherein the triazine derivative described 
in claim 1 is contained in a state of being connected to barbituric acid, 
nucleoside, water-soluble peptide or ATP. 

3. Detailed description of the invention 
[Industrial Field of Application] 
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The present invention relates to an artificial lipid and to a composition 
which can be formed into a thin film by a method such as an LB method or a 
casting method. 
[Prior Art] 

No compounds have been known that can combine with a physiologically 
active substance such as a barbituric acid derivative used as a hypnotic and 
sedative or an anti-epileptic, a nucleic acid base derivative, a nucleoside, a 
water-soluble peptide or ATP in water without forming covalent bond and can 
form a film structure which is regular at a molecular level. Therefore, in the 
case of orally or non-orally administering such physiologically active substance, 
an inert diluent has been added. Thus, in the case of applying the active 
substance to a specific diseased part for a long period of time or releasing a 
definite amount of the active substance at given intervals, it has been necessary 
to use a special polymer or the like. Also, a film containing the physiologically 
active substance does not have a regular structure at a molecular level, and it 
has been impossible to control the structure. 
[Problems That the Invention is to Solve] 

However, in the case of administering the physiologically active 
substance in consideration of the structure of the surface of the diseased part, 
i.e., the structure of the cell surface, a material whose structure is known at a 
molecular level is required for obtaining effective function of the administered 
physically active substance. In this respect, a physiologically active substance 
which is not regularly arranged at a molecular level sometimes fails to exhibit 
the effects which the substance is essentially required to exhibit. 

Accordingly, an object of the present invention is to provide an artificial 
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lipid which can combine with a physiologically active substance without forming 
a covalent bond and can form a monomolecular film at the interface with an 
aqueous liquid, for the purpose of incorporating the physiologically active 
substance in the film structure which is regular at a molecular level in place of 
incorporating it in the conventional film and, further, to provide a composition 
for a thin film which composition contains the artificial lipid as an effective 
ingredient. 

[Means for Solving the Problems] 

The object of the present invention is attained by a triazine derivative 
represented by the following general formula: 



wherein R has a structure represented by the following formula (A) or (B): 



(wherein represents an aliphatic group containing 10 to 20 carbon atoms, X 
and Y each represents the same or different substituent selected from among 
halogen, alkyl, cyano, nitro, amino, a carboxyl group and an alkoxy group, and 
m represents an integer of from 0 to 4). 

Also, the composition for a thin film contains the triazine derivative as 
an effective ingredient. Here, the triazine derivative may be incorporated in a 
state of combining with barbituric acid, nucleoside, water-soluble peptide or 




CA) 

R'-O 




(B) 




ATP. 




[Action] 

In place of the conventional method of incorporating a physiologically 
active substance in a film, the inventors have hit on the idea of synthesizing an 
artificial lipid which can combine with a physiologically active substance such 
as a barbituric acid derivative, a nucleic acid base derivative, nucleoside, 
water-soluble peptide or ATP without forming covalent bond and can form a 
film structure two-dimensional at a molecular level and preparing a composition 
having a regular structure at a molecular level by using this artificial lipid. In 
the composition, the physiologically active substance such as a barbituric acid 
derivative, a nucleic acid base derivative, nucleoside, water-soluble peptide or 
ATP is involved between the layers of the two-dimensional film structure, and is 
expected to be released at definite time intervals. 

As a result of intensive investigations, the inventors have found that a 
long-chain alkyl group derivative having a triazine ring is effective as a 
substance functioning as an artificial lipid that can meet the requirements. As 
the long-chain alkyl group, any one can be employed regardless of the kind as 
long as it contains from 10 to 20 carbon atoms. Among them, an n-alkyl group 
such as a stearyl group is preferred. 

The triazine derivative of the invention can be synthesized in the 
following manner. Additionally, each starting material and each reagent are all 
known compounds or can be synthesized according to known processes. 

A long-chain alkylcyano derivative can be obtained by reacting a 
long-chain alkylating agent such as stearyl bromide with a cyanophenol 
derivative such as p-cyanophenol in the presence of an alkali such as potassium 
hydroxide. The thus-obtained long-chain alkylcyano derivative is reacted with 



4 




dicyandiamide in the presence of an alkali to synthesize an intended triazine 
derivative. 

Alternatively, the triazine derivative can also be synthesized by reacting 
cyanuric chloride with a long-chain alkylating agent such as alkyl halide, 
alcohol or amine, and subsequently reacting the product with ammonia. 

These synthesizing processes are not particularly limited as to reaction 
conditions. However, it is preferred to maintain the reaction temperature in 
the range of from room temperature to 120 and use an inert solvent such as 
an alcohol. 

The artificial lipid of the thus-synthesized triazine derivative can be 
formed into liposome, LB film, monomolecular film, cast film or a solid or liquid 
composition containing them. 

For example, in order to combine the artificial lipid comprising the 
triazine derivative with a barbituric acid derivative, nucleic acid base derivative, 
nucleoside, water-soluble peptide, ATP or the like to form the film structure, the 
following procedures are necessary. 

First, the physiologically active substance such as a barbituric acid 
derivative, nucleic acid base derivative, nucleoside, water-soluble peptide or 
ATP is dissolved in pure water. To the resulting aqueous solution is added the 
triazine derivative as a mixture with a natural lipid or other artificial lipid. 
Then, a common method such as irradiation with ultrasonic wave is employed to 
prepare a liposome containing combined therewith the physiologically active 
substance. The thus-obtained liposome solution is cast according to a common 
method to produce a cast film. 

Alternatively, a monomolecular film having combined therewith the 
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physiologically active substance can be obtained by developing the triazine 
derivative independently or as a mixture with a natural lipid or other artificial 
lipid on the aqueous solution containing the physiologically active substance 
dissolved therein. The thus-obtained monomolecular film can be formed into 
an built-up film having combined therewith the physiologically active substance 
according to the LB method. 

The resulting liposome, LB film, monomolecular film, cast film or the 
like contains the barbituric acid derivative, nucleic acid base derivative, 
nucleoside, water-soluble peptide, ATP or the like between layers of the film 
structure, and has a structure which is regular at a molecular level. That is, 
the physiologically active substance exists within the film with a definite 
regularity, and hence, when administered orally or non-orally, the substance is 
released from the film to a diseased part or the like with definite time intervals. 
Accordingly, the physiologically active substance can effectively exhibit its 
action over a long period of time. 
[Examples] 

The invention is specifically described by reference to Reference 
Examples and Examples described below. Additionally, though the built-up 
film is prepared by the LB method in the following Reference Examples and 
Examples, a thin film having regularity at a molecular level can similarly be 
prepared by other methods such as the casting method. 
Reference Example 1 

Synthesis of l-cvano-4-octadecvloxv-benzene 
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CH,(CH«)i«CH» 



CN 



5.00 g (0.04 mol) of p-cyanophenol and 2.50 g (0.04 mol) of potassium 
hydroxide having a purity of 85% were dissolved in 100 ml of ethyl alcohol, 
followed by distilling off alcohol under reduced pressure to obtain a white solid 
product. 30 ml of dimethylsulfoxide was added to the white solid product to 
dissolve, then a solution of 13.50 g (0.04 mol) of stearyl bromide in 50 ml of 
dimethylsulfoxide was added thereto. After heating the mixture for 24 hours at 
65 to 70 ^C, the reaction solution was poured into 300 ml of water. After 
filtering the solution, the resulting white solid product was sufficiently washed 
with water, and then dried. Recrystallization of the product from a mixed 
solvent of dimethylsulfoxide and ethyl alcohol (about 10:90) yielded 7.00 g of the 
compound having the above-shown structural formula. The yield was 47%. 



• Thin layer chromatography (TLC) 

[Silica gel/benzene] Rf=8.0 

• Nuclear magnetic resonance spectrum (^H-NMR) 

[CDCI3/TMS] 5 ppm 
7.54 (2H, d), 6.90 (2H, d), 3.97 (2H, t), 1.26 (32H, broad s), 0.87 (3H, s) 

Additionally, CDCI3 represents deuterated chloroform, and TMS 
represents trimethylsilane. 

• Infrared absorption spectrum (IR) 

[KBr tablet] v cm"^ 
2913, 2850, 2220, 1606, 1509, 1467, 1259, 1172, 834 

• Elemental analysis for the above structural formula: 



Physical properties of the thus-obtained compound are as follows. 
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Calculated: C 80.80, H 11.12, N 3.77 



Found: C 78.61, H 11.32, N 2.98 



Example 1 



Synthesis of 2.4-diainino-6-(p-octadecvloxYPhenvl)-1.3.5-triazine 



CH9rCH>)i«CHtO 




KH. 



3.00 g (0.081 mol) of l-cyano-4-octadecyloxy-benzene synthesized in 
Reference Example 1, 1.33 g (0.014 mol) of dicyandiamide having a purity of 
90% and 0.22 g (0.0033 mol) of potassium hydroxide having a purity of 85% 
were dissolved in 50 ml of methyl cellosolve, and the mixture was heated to 
reflux. After 3 hours, the reaction mixture was cooled to room temperature, 
and crystals precipitated were collected by filtration. The thus obtained 
crystals were sufficiently washed with hot water, then further washed with ethyl 
alcohol. After drying, the crystals were recrystallized from dimethylsulfoxide 
to obtain 2.31 g of a white solid product. The yield was 63%. 

Physical properties of the resulting compound are as follows. 

• Nuclear magnetic resonance spectrum (^H-NMR) 

[DMSO-ds/TMS] 5 ppm 
8.33 (2H, d), 7.10 (2H, d), 6.70 (4H, s), 4.10 (2H, m), 1.29 (32H, broad s), 0.88 
(3H, s) 

Additionally, DMSO-dis represents deuterated dimethylsulfoxide. 

• Infrared absorption spectrum (IR) 

[KBr tablet] v cm"^ 
3404, 3290, 2918, 2848, 1605, 1543, 1442, 1393, 1307, 1251, 814 
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• Elemental analysis for the above structural formula: 
Calculated: C 71.17, H 9.95, N 15.37 
Found: C 71.28, H 9.93, N 15.34 
Reference Example 2 

Synthesis of l-CYano-3-octadecvloxv-benzene 
C K9 (CHa tmC HftO-s^ 



5.00 g (0.04 mol) of m-cyanophenol and 2.71 g (0.04 mol) of potassium 
hydroxide having a purity of 85% were dissolved in 100 ml of ethyl alcohol, 
followed by distilling off alcohol under reduced pressure to obtain a white solid 
product. 30 ml of dimethylsulfoxide was added to the white solid product to 
dissolve, then a solution of 13.57 g (0.04 mol) of stearyl bromide in 50 ml of 
dimethylsulfoxide was added thereto. After heating the mixture for 24 hours at 
65 to 70 ^C, the reaction solution was poured into 300 ml of water. After 
filtering the solution, the resulting white solid product was sufficiently washed 
with water, and then dried. Recrystallization of the product from a mixed 
solvent of dimethylsulfoxide and ethyl alcohol (about 10:90) yielded 8.40 g of the 
compound having the above-shown structural formula. The yield was 57%. 



Physical properties of the thus-obtained compound are as follows. 



• Nuclear magnetic resonance spectrum (^H-NMR) 

[CDCVTMS] 8 ppm 
7.20 (4H, m), 3.95 (2H, t), 1.28 (32H, broad s), 0.90 (3H, s) 

• Infrared absorption spectrum (IR) 

[KBr tablet] v cm"^ 
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2914, 2852, 2230, 1603, 1579, 1474, 1290, 1145, 863 



Example 2 



Synthesis of 2,4-diainino-6"fm-octadecvloxvphenvl)-l,3.5-triazine 



CH»(CHi)i«CH«Q 




NKt 



6.00 g (0*016 mol) of l-cyano-3-octadecyloxy-benzene synthesized in 
Reference Example 2, 2.70 g (0.028 mol) of dicyandiamide having a purity of 
90% and 0.50 g (0.0076 mol) of potassium hydroxide having a purity of 85% 
were dissolved in 110 ml of methyl cellosolve, and the mixture was heated to 
reflux. After 3 hours, the reaction mixture was cooled to room temperature, 
and crystals precipitated were collected by filtration. The thus obtained 
crystals were sufficiently washed with hot water, then further washed with ethyl 
alcohol. After drying, the crystals were recrystallized from dimethylsulfoxide 
to obtain 0.78 g of a white solid product. The yield was 10%. 

Physical properties of the resulting compound are as follows. 

• melting point: 124.5 - 125.5^C 

• Nuclear magnetic resonance spectrum (^H-NMR) 

[CDCI3/TMS] 5 ppm 
8.00-7.00 (4H, m), 5.33 (4H, s), 4.00 (2H, t), 1.25 (32H, broad s), 0.87 (3H, s) 
Additionally, CDCI3 represents deuterated chloroform. 

• Infrared absorption spectrum (IR) 

[KBr tablet] v cm"* 
3494, 3450, 3308, 3178, 2918, 2848, 1651, 1622, 1540, 1452, 1387, 1325, 1244, 813 

• Elemental analysis for the above structural formula: 
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Calculated: C 71.17, H 9.95, N 15.37 
Found: C 71.21, H 9.96, N 15.49 
Example 3 

Synthesis of 2,4-diaiiiino-6-(4-(4-dodecanovloxvphenvlazo)Dhenvl-1.3,5-triazine 



5.00 g (0.0138 mol) of 4'-dodecanoyloxy-4-cyano-azobenzene, 1.45 g 
(0.0173 mol) of dicyandiamide and 0.14 g (0.0021 mol) of potassium hydroxide 
having a purity of 85% were dissolved in 100 ml of methyl cellosolve, and the 
mixture was heated to reflux. After 3 hours, the reaction mixture was cooled to 
room temperature, and crystals precipitated were collected by filtration. The 
thus obtained crystals were sufficiently washed with water, then further washed 
with ethyl alcohol. After drying, the crystals were recrystallized from 
dimethylsulfoxide to obtain 4.50 g of an orange solid product. The yield was 
73%. 

Physical properties of the resulting compound are as follows. 

• melting point: 198 - 203°C 

• Nuclear magnetic resonance spectrum (*H-NMR) 

[MeOD, CDCI3/TMS] 6 ppm 
8.50-6.90 (12H, m), 4.07 (2H, t), 1.30 (16H, broad s), 0.88 (3H, s) 
Additionally, MeOD represents deuterated methanol. 

• Infrared absorption spectrum (IR) 

[KBr tablet] v cm"* 
3346, 3210, 2920, 2852, 1604, 1538, 1499, 1399, 1251, 816 
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• Elemental analysis for the above structural formula: 
Calculated: C 67,09, H 7,43, N 21.91 
Found: C 67.09, H 7.42, N 21.93 
Example 4 

26.16 mg of 2,4-diamino-6-(4-(4-dodecanoyloxyphenylazo)phenyl-l,3,5- 
triazine was dissolved in a solvent of a mixture of 5 ml of ethyl alcohol and 45 
ml of chloroform to prepare a solution to be developed. 150 \i\ of this solution 
to be developed was developed on 20°C pure water and, after 10 minutes, a 
surface pressure-area curve (p-A curve). Additionally, this p-A curve is a 
widely known method as a method for measuring whether a monomolecular film 
is formed or not. 

The results of the measurement are shown as curve a in Fig. 1. As is 
apparent from Fig. 1, it can be seen that a stable monomolecular film is formed 
on the surface of pure water. 
Example 5 

12.34 mg of 2,4-diamino-6-(p-octadecyloxyphenyl)-l,3,5-triazine was 
dissolved in a solvent of 50 ml of chloroform to prepare a solution to be 
developed. 300 ^1 of this solution to be developed was developed on 20^C pure 
water and, after 10 minutes, a surface pressure-area curve (p-A curve) was 
measured. 

The results of the measurement are shown as curve a in Fig. 2. As is 
apparent from Fig. 2, it can be seen that a stable monomolecular film is formed 
on the surface of pure water. 
Example 6 

In the same manner as in Example 4, a monomolecular film of 



12 



2,4-diamino-6-(4-(4-dodecanoyloxyphenylazo)phenyl)-l,3,5-triazine was formed 
on the surface of water. A potassium fluoride plate was drawn down into the 
water in the direction vertical to the surface of water at a rate of 20 mm/min 
and, after allowing to stand for 90 seconds in the water, the potassium fluoride 
plate was moved in the opposite direction at the same rate to draw up from the 
water, followed by allowing to stand for 10 minutes in the air. Subsequently, 
the same procedure was repeated 5 times to form a built-up film on the surface 
of the potassium fluoride plate. 

FT-IR (Fourier transformed IR spectrum) spectrum of the resultant 
built-up film is shown in Fig. 3. As is clear from Fig. 3, it can be confirmed 
that thin films of 2,4-diamino-6-(4-(4-dodecanoyloxyphenylazo)phenyl)-l,3,5-t 
riazine are built up* Also, X-ray diffractiometry revealed that the built-up 
film had a structure wherein 10 layers of the monomolecular film were built up 
with a plane-to-plane space of about 52A. 
Example 7 

26.16 mg of 2,4-diamino-6-(4-(4-dodecanoyloxyphenylazo)phenyl)-l,3,S 
-triazine obtained in Example 3 was dissolved in a solvent of 5 ml of ethyl 
alcohol and 45 ml of chloroform to prepare a solution to be developed. 150 
of this solution to be developed was developed at 20^C on a O.OIM thiobarbituric 
acid aqueous solution and, after 2 hours, the p-A curve was measured. 

Curve b in Fig. 1 shows the thus-obtained p-A curve. Comparison of 
this curve b with curve a obtained in Example 4 reveals that, though curve b 
considerably expands, a stable monomolecular film is still formed. The shift of 
a? b of the p-A curve shows that thiobarbituric acid made a mutual action with 
the artificial lipid of 2,3-diamino-6-(4-(4-dodecanoyloxyphenylazo)phenyl)-l, 
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3,5-triazine. 

Additionally, with respect to other physiologically active substances, a 
monomolecular film combining with each of the physiologically active 
substances was obtained in the same manner. 
Example 8 

12.34 mg of 2,4-diamino-6-(p-octadecyloxyphenyl)-l,3,5-triazine 
obtained in Example 2 was dissolved in a solvent of 50 ml of chloroform to 
prepare a solution to be developed. 300 iil of this solution to be developed was 
developed at 20^C on a O.OIM thiobarbituric acid aqueous solution and, after 2 
hours, the p-A curve was measured. 

Curve b in Fig. 2 shows the thus-obtained p-A curve. Comparison of 
this curve b with curve a obtained in Example 5 reveals that, though curve b 
considerably expands, a stable monomolecular film is still formed. The shift of 
a? b of the p-A curve shows that thiobarbituric acid made a mutual action with 
the artificial lipid. 

Additionally, with respect to other physiologically active substances, a 
monomolecular film combining with each of the physiologically active 
substances was obtained in the same manner. 
Example 9 

In the same manner as in Example 6, a monomolecular film of 
2,4-diamino-6-(4-(4-dodecanoyloxyphenylazo)phenyl)-l,3,5-triazine was formed 
on the surface of a O.OIM thiobarbituric acid aqueous solution. Under the 
same conditions as in Example 6, the procedure of immersing a potassium 
fluoride plate into the aqueous solution and drawing up the plate out of the 
aqueous solution was repeated 5 times to prepare a built-up film containing 
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thiobarbituric acid. 

FT-IR spectrum of the resultant built-up film is shown in Fig. 4. As is 
clear from Fig. 4, it can be confirmed that monomolecular films of 
2,4-diamino-6-(4-(4-dodecanoyloxyphenylazo)phenyl)-l,3,5-triazine are built up 
on the surface of the potassium fluoride plate. 

Also, comparison of the FT-IR spectrum with the FT-IR spectrum shown 
in Fig. 3 reveals the existence of a shoulder which is presumably derived from 
thiobarbituric acid on the higher wave number side than 1700 cm \ 

Further, a peak for amino group around 3,400 cm'^ shifts to a lower 
wave number side and becomes broader. This may be attributed to that 
thiobarbituric acid presumably forms a non-covalent bond of a hydrogen bond 
with the artificial lipid of 2,4-diaimino-6-(4-(4-dodecanoyloxyphenylazo)phen 
yl)-l,3,5-triazine. 

Thus, a built-up film having combined therewith thiobarbituric acid was 
formed on the substrate of the potassium fluoride plate by the LB method. 
Example 10 

In the same manner as in Example 8, a monomolecular film of 
2,4-diamino-6-(p-octadecyloxyphenyl)-l,3,5-triazine was formed on the surface 
of a O.OIM thiobarbituric acid aqueous solution. A glass plate was drawn down 
into the aqueous solution in the direction vertical to the surface of water at a 
rate of 20 mm/min and, after allowing to stand for 90 seconds in the water, the 
glass plate was drawn up at the same rate in the reverse direction from the 
water, followed by allowing to stand for 10 minutes in the air. Subsequently, 
the same procedure was repeated 4 times to form a built-up film containing 
thiobarbituric acid. 
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XPS (X-ray photoelectron spectrometry) spectrum of the thus-prepared 
built-up film is shown in Fig. 5. In Fig. 5, peaks of carbon atom, nitrogen atom 
and oxygen atom derived from 2,4-diamino-6-{p-octadecyloxyphenyl)-l,3,S-t 
riazine exist. Further, a peak of sulfur presumably derived from thiobarbituric 
acid was also detected. This measurement result shows that thiobarbituric acid 
is built-up together with 2,4-diamino-6-(p-octadecyloxyphenyl)-l,3,5-tria2ine 
used as an artificial lipid. Thus, a built-up film having combined therewith 
thiobarbituric acid was prepared by the LB method. 

In the above Examples, it has been described to produce a thin film 
containing between layers the physiologically active substance such as 
barbituric acid derivative, nucleic acid base derivative, nucleoside, 
water-soluble peptide or ATP regularly at a molecular level. However, the 
triazine derivative and the composition for thin film containing the derivative of 
the invention are not limited only to them, but can be used for producing a thin 
film containing a varying substance. For example, a water-soluble polymer, an 
inorganic salt, a water-soluble herbicide or a water-soluble insecticide can be 
used. 

Also, it is known that the triazine derivative itself has a sedative action 
and, further, a triazine-containing polymer has long been known as a 
thermosetting resin such as a melamine resin or a guanamine resin. With 
noting this point, a thin film made of the triazine derivative itself can be used as 
a local sedative. Also, the thin film or the triazine derivative can also be used 
as a monomer for a thermosetting resin. 

Further, it is also possible to use a proper natural lipid or artificial lipid 
together with the triazine derivative according to the use thereof. Specifically, 
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a liposome can be prepared by mixing with a natural lipid of lecithin, and an LB 
film can be prepared by mixing with an artificial lipid of 
dioxtadecyldimethylammonium bromide. 
[Advantage of the invention] 

As has been described hereinbefore, use of the triazine derivative of the 
invention enables one to produce a thin film such as liposome, LB film, 
monomolecular film or cast film in which a barbituric acid derivative, a nucleic 
acid base derivative, a nucleoside, a water-soluble peptide, ATP or the like is 
incorporated regularly at a molecular level between the layers within the 
structure thereof. The thus-prepared thin film releases the physiologically 
active substance which has been conventionally administered orally or 
non-orally as an effective ingredient effectively to a local portion over a long 
period of time, thus being useful as means for preparing a drug. 
4. Brief Description of the Drawings 

Fig. 1 is a graph showing p-A curves of the monomolecular films 
prepared in Examples 4 and 7, Fig. 2 is a graph showing p-A curves of the 
monomolecular films prepared in Examples 5 and 8, Fig. 3 is a Fourier 
transformed infrared spectrum of the built-up film prepared in Example 6, Fig. 
4 is a Fourier transformed infrared spectrum of the built-up film prepared in 
Example 9, and Fig. 5 is an X-ray photoelectron spectrum of the built-up film 
prepared in Example 10. 
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• ^^m^ux^^ h A' ( I R ) 

CKBrteWJ V cm-' 
2913, 2850, 2220. 1606, 
1509, 1467, 125 9. 1172, 
8 3 4 

C80. 80, Hll. 12, N3. 77 
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C78. 61. Hll. 32, N2. 98 

C H. (C H J 1.C H.O-^^^^^|^ 

+ V-^ y-tf y 3 . OOg (0. O 8 1 m O 
1) t^A9 0H<D*J%^r:yi?7 ^ ¥ I > 33 

CO. 0 1 4mo n ^t/nmB> 5 96<D7^mit 

AM^AO. 22c (0. OOaarool) 
^A'^; A-V 0 m £ KliSJi^L. lOSlbTSdt 

a* 6 3 HV^^ft* 



»(S1¥3-2G1770 (4) 

CDMSO-d«/TMS] 6ppm 
8. 33 (2H,.d). 7 . 10 (2H. d), 
6. 70(4H. s),4. lO(2H.inK 

I. 29 (32H,broad 8), 
0 . 8 8 ( 3 H . s ) 

- ^Si^liffiCt;!^^^ hJU < I R) 
[KBrKffil V cm-* 
3404, 3290. 2918. 2848, 
1605, 1543. L442. 1393. 
1307. 1251. 814 

C7l. 17, H9. 95, N15. 37 

C71. 28, H9. 93. N16. 34 

2 - 



7« ^ ^ 7 * -A^5 . OOk (0. O 4 in 
o 1 ) 2Le^Mft8 5 9StiE)4cK4b:)ir r; >> 2 . 71 
S (0. 04inol) %X^A^r;U3-Jl/100 
m^tCiSIBl/* «ff -cr A'3 -;v«rB^-r* c: fc 
»c J: Ofife©ffi*«r»n:, c oafeS{*K: 2<> ^ 
JUA;l/4!4r3/ K3 0m<<:ttlitTSII9Lfett« 
TTUiUraTW'HlS. 67g' (0. 04mo 
1) 0*>;li^i[fXJ^^^U\^ SQmZmWi^lS^K 
it. 6 5-7 OrT2 4IS»WllDttLfca. *30 

0 m £ tcsfctt^d^kt^. a^aift, 4»6nfea& 
stt (1^ I 0 : 9 0} -eniftAdir^ ±f2iiiaic 

«()^<l:^tt8. 4 O 84r1«fe. C<Dt 
tt, 6 7 96r A^fc, 



CCDC13/TMS) 6 ppro 

7. 20 (4H. tn). 3. 95 (2H. tl. 

1. 28 (32H. broad s). 0.9 

0 ( 3 H. s > 
• #^ISiftC[X<^^ VA^ ( I R } 
C K B r V c m-» 

2914. 2852. 2230. 1603. 

1579. 1474. 1280. 1145. 

8 6 3 
-«lftffl2 - 

2. 4-s?r$y-6- (m - ^T^^g » > 

7 x::-^.) ~ 1 . 3 . 5 - h U 7^ >0^fi& 



CH.ICHJ..CH, 




^arw 2 T^B5b 1 - j/ry-3-::i-^^f 
5/a#5/-'<y"tfV6. OOff (0. 0l6ino 
I] ««9 0«05?^7>2>T$ K2- 70 
m (O. 028mol) Kc;»flt8 S%40iS^mt 
^ ^) ^ 50s (0. 0076mol) 
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• 



# 



ft. f^A^T. A^^*+ 5^ H fci: THIS 

- BjA 124. 5^125. &r 
• t&m^Pim^-<'^ h JK»H-NMR) 
[CDC^./TMS] 6ppm 
8. 00 — 7. 00 (4H, di). 6. 33 
(4H, s). 4* 00 (2 H. t|. 
1. 25 (32H, broad si. 
0. 8 7 ( 3 H. 8 } 

CDCA, tt, K*«^l:^oo*iUA<r 

^■f . 

■ sP.JI.ISICiBlyt-^^.h ;^ ( I R) 
[KBrfi^q] v em" 
3494, 3450. 3308, 3178. 



lira ¥3-261770 ( 5) 

2918. 2848, 2651. 1622. 

1 54 0. 1 4 5 2, 1 3 8 7, 1 3 2 5, 
1 2 4 4, 8 1 3 

C7l. 17. H9. 95. N15. 37 

C71. 21. H9. 96. N15. 49 
-Xn0q3 - 

2. 4->yygy-6- ^4- r4-KV^y^ 

NH. 

4* - K5'*y-/ A^:r+5/-4 -s^ry -rv 

OOg (0. 0138mol) 
5?i/rv£?rSKl. 4Sff(0. 0173nio 
n &Z/»tt8 5 960;ktt{k;^ ^AO. 14c 

(0. 00 21niol) fcftJC, >9=-jHrA^yA^ 
:ri 0 O m « JC«J|fU* 3DPttUTa««iffc, 3 



sJt + S/ K*CJ:-:>Tflittfi*t7tr>. ^ U > ^^<om 
(^4. 5 0 CCD^ »Ot2^(i. 7396 

• ftj^ 1 9 8~ 2 0 3 r 

[MeOD, CDC^./TMSJ 6 p p m 
8.50^-6. 90 {12H,ra}. 4.07 

(2H. tK 1. 30 (16H. broad 
s). 0.8e(3H«s) 

■r.- • 

JKBrCW] V cm'* 
334 6, 3210. 2920. 2852. 
1 6 04, 1 6 3 8. .1 4 9 9, 1 3 99. 
12 5 1,816 



C67. 09. K7. 43. N2l« 91 

C67. 08. H7. 42. N21. 93 
-3gffi«4 - 

StittW 3 X»«6tlfc2 , 4-i>rSy-6- 
(4- ( 4 - * y -r S/7 *i:^A.7y) 

7*^*^) - I, 3. 5-h»/rS?>'26. 16 

4 5 IS £ O ^ n n AlcmH? L/« flMii>&0 
ttlU^* C<9filBlltt 1 5 0 M £ % 2 O t:0:>|$3jcJ: 
l£«MU. 1 0^«C«a&ff-B«ffl« (« - A 

5^ 7 j> 11$ 19 «e ii r (r % « 4> 5 3»> « an 3g -r « :^ ^ ^ 
XiS0ii 2 -cff en/^ 2 . 4-vr§y-6- 
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^« c«psn«r3 o 0 u £ >fe 2 ox:oit^±ics 

S'y-e - (4 - (4-Kf;^y-fA'^**>:^* 
4>*C5l»Tt/. *«-C9 OWW^S-e-fctt- RID 

7-5^-6- (4- (4 - Kf'^y-f ^m-'^^^ 

-«tt«8 - 
Il»«2-C»fc2. 4-3?T5>^-6- (P- 

72?^'! 2. 34mgjfr>.50in£©^anj|tyu 



?5ra¥3-2B1770 (6) 

^e4^<ti:9lC. 2, 4-2>7^y-6 - (4- 
(4 - Kr*>'-<;t^3r*i/7*i^A'TV^) 

A.) -1. 3, 5 - h y r 5?><oan9**x!«*n 

sinews TCfllfc 2 , 4-2?TSV-6 - (4- 
( 4 - K ■y'^^ y ^ir«* 7 * — A^r */) 7 i ^ 

A^) -1. 3, 5-hUr£?i'26. 16m K«r 
?81|CfcL-C5iniOif-JUrJU3~A^at^4 5m 

o 1 M3tc{dffiii:K:2 orranb. 2B$MttK:ic 

- Atfia^ffiisu^. 

ii<daffib«llsiB0il4 T4i|^n/::attB ^tk 

:r /< e y - K A IK « « * b T 

M*Stt-bK:2, 4-J?7'^-/-6- (4- {4 

-1. 3. B-hMrs^^'com^^Bi^MSlu 
ft:. -tUT, SliSW 6 2: raw^e^fe^TT^ V (k* 

/I If *:/ - ;u tt «f « A/ ft! 9R SI «: t« « L • 

A^izmt. m^^t^^. 2. 4-?^7'S>'-6 

- C4 - (4-K7';&y-fA':*-+^7*-A'r 

y ) 7 - 1 . 3 , 5 - K u r 
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m • 



C«) F T - I Ry^.'^i^ h 3 BI<D F 

17OOcin-»J:0 S«a TO *C ??S U T l> * - 
SIC, 3 4 0 0 c m-*<^jfi<©T ^ y »© t^-:f 

T^-&2, 4-5^75^-6 - <4 - 

3. 5 - h Vfcl^l^^r^-^-CASJkRtt^ 

ff^fiS u r ir> 4> 09 ^ miss « n £ . 

C<Di:'5lCUT\ 5^ :t A V - A'M**!^^ U 
£< ^ i% «e o « 1i ic R$ « *i • 

seififlfiia t RacbT^ 2. 4-2^75^-6 

- { p - :r ^ 5^'?'2/D i/7 X -iU) -X. 3. 



Wra ¥3-261770 (7) 

-C 1 O^flQff^S^tffe. P|««>{ftf^'S;4Sei9S 

L T ^ A A/ If y - A/ B >fe d ^ fts R « « ife n aa L 
ft. 

CCOJ:-? »j:LTMStfc««iHOX P S (X© 
3t«^^3feafe) ^^i^hA.*, «5BK:^-r« ft 
5BIK:tt« 2, 4-S?75y'-6- { s> ~ :t ^ ^ 
^5/a4r5'7*-A') -1, 3, B-hVrS?^' 

/^A.tf*>-A'at*«Al»ll t UT«ffl<?tlfc2. 
4-3?TS>/-B- (p-^^'^rS/a* V7x 
-1. 3, 5 - h y Ti^^' t ^KRflt^n 

AA^tf';'-;i'ffll<Ott^U L B j^lC 



MLft. b:&*L. h r 3>>»5f»aCF 



•r*c:i:fuJ:DLBB|ifeBM-r&C^*>Tft&. 

lil±e:K« Uft<^ ^ Jc, *»?a£D H v r vas 

-r '5 ^ S . AA^t: V— A/ttS|i9(|:, |S 
ttSSKIVf^. ^^U*^^. *Stt^r^K, 
A T P^f «:«fiiSf^<OBnK:»:pU'^A.T«By« 

icas 93i^/s 'J * v-A. lbh. 

^ -5 iC UT« 6nft?»0tt . fi£3»6<DeD»^ 

4 . laMOiff^J&rffi^ 

^fflOic - Affl|«4r«Uft >^ 7* ft2ISItt9|2|g 

w 5 a ft ft flm e T a « V ft * * ^ JB o It - A a 

tt«:»Lft^^7, »3.iatt«tt«6-rHRLft 
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If IBl^F 3-261770 (8) 
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»Ba¥ 3-261770 (©) 

H 5 H 




mt&:t.^»,^- (eV) 
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